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011029568 

WPI ACC No: 97-007492/199701 

XRAM ACC No: C97-001915 . 

polyOlefin polymerisation catalyst - contains solid catalyst 

component, organo- aluminium cpd. and at least one transition metal cpd., 

having good polymerisation activity, etc 

Patent Assignee: ASAHI KASEI KOGYO KK (ASAH ) 

Number of Countries: 001 Number of Patents: 001 

Patent Family: 

Patent No Kind Date Applicat No Kind Date Main IPC Week 
JP 8277307 A 19961022 JP 9581314 A 19950406 C08F-004/646 199701 B 
Priority Applications (No Type Date) : JP 9581314 A 19950406 
Patent Details: 

Patent Kind Lan Pg Filing Notes Application Patent 

JP 8277307 A 20 

Abstract (Basic) : JP 8277307 A 

Olefin polymerisation catalyst contains (A) solid catalyst 
component of formula MgM alpha Si beta RlpR2qR3r0R4sClt (I), (B) 
organo-Al cpd. of formula AlR5nZ13-n (II) and (C) at least one Gp. 4 
transition metal cpd. of. formula R6zR7aR8bR9cR10dM (III). In (I), M = 
Gp. 1-13 metal atom; Rl = 1-8C alkyl; R2-R4 - 2-20C hydrocarbon gp.; 
alpha = 0-0.3 or 0.9-1.1; beta = 1.0-0.5; 0<p, 0 at most q, 0 at 
most r, 0 at most s, 0 at most t, (k alpha +2+4 beta ) x 0 . 7 at most 
t< k alpha +2+4 beta ; k alpha +2+4 beta = p+q+r+s+t, where k = 
valency of metal M. In (II), R5 = 1-20C hydrocarbon gp.; Zl = H, 
halogen atom, hydrocarbyloxy or siloxy gp.; 0<n at most 3. In (III), 
M = Zr, Ti, or Hf; R7 = cyclopentadienyl skeleton contg. ligand, 1-4C 
hetero-5-membered ring ligand, etc.; R8-R10= cyclopentadienyl skeleton 
contg. ligand, etc.; and z = 0 or 1. 

ADVANTAGE - Product catalyst can be used for various polymerisation 
of suspension, gas and soln. phases. Method excels in high 
polymerisation activity, particulate characteristics and provides the 
product polyolefins at less cost without using aluminoxane. 
Dwg.0/1 

Title Terms: POLYOLEFIN; POLYMERISE; CATALYST; CONTAIN; SOLID; CATALYST; 

COMPONENT; ORGANO; ALUMINIUM; COMPOUND; ONE; TRANSITION; METAL; COMPOUND; 

POLYMERISE; ACTIVE 
Derwent Class: A17; Ell; 512 

International Patent Class (Main) : C08F-004/646 
International Patent Class (Additional) : C08F-010/00 
File Segment: CPI 

Manual Codes (CPI/A-N) : A02-A06E1; A02-A07A; A04-G01A; E05-A; E05-B01; 

E05-B02; E05-L01; E05-M; E05-N 
Chemical Fragment Codes (M3) : 
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M904 Q121 9701-C0502-M 
*03* A313 A910 A940 A960 B414 B711 B720 B743 B831 COOO C100 C101 C550 
C720 C801 C802 C803 C804 C805 C806 C807 M210 M211 M212 M213 M214 
M215 M216 M220 M221 M222 M223 M224 M225 M226 M231 M232 M233 M250 
M272 M281 M320 M411 M510 M520 M530 M540 M640 M650 M782 M903 M904 
Q121 9701-C0503-M 

*04* A422 A540 A672 A923 G030 G033 G034 G035 G036 G037 G038 G039 G551 

G599 Ml M126 M144 M280 M320 M411 M510 M520 M530 M542 M782 M903 M904 
Q121 9701-C0504-M 

*05* A100 A200 A212 A300 A313 A400 A500 A600 A940 A960 A970 COOO C017 
C100 C720 C803 C804 C805 C806 C807 H401 H481 M210 M211 M212 M213 
M214 M215 M216 M220 M221 M222 M223 M224 M225 M226 M231 M232 M233 
M250 M272 M281 M282 M283 M320 M411 M510 M520 M530 M540 M630 M640 
M650 M782 M903 M904 Q121 9701-C0505-M 

*06* A100 A200 A212 A300 A313 A400 A500 A600 A940 A960 A970 COOO C017 
C100 C720 C803 C804 C805 C806 C807 H401 H481 M210 M211 M212 M213 
M214 M215 M216 M220 M221 M222 M223 M224 M225 M226 M231 M232 M233 
M250 M272 M281 M282 M283 M320 M411 M510 M520 M530 M540 M630 M640 
M650 M782 M903 M904 Q121 9701-C0506-M 
Polymer Indexing (PS) : 

*001* 018; G0033-R G0022 D01 D02 D51 D53; HOOOO; H0011-R; L9999 L2573 
L2506; L9999 L2528 L2506; L9999 L2675 L2506; L9999 L2562 L2506; 
L9999 L2664 L2506; P1150 

*002* 018; R00326 G0044 G0033 G0022 D01 D02 D12 D10 D51 D53 D58 D82; 

R02043 G0044 G0033 G0022 D01 D02 D12 D10 D51 D53 D58 D86; S9999 
S1456-R; L9999 L2675 L2506; L9999 L2562 L2506; L9999 L2664 L2506; 
H0022 H0011; P1252; P1150 

*003* 018; ND02; B9999 B3612 B3554; B9999 B4535; B9999 B5107-R B4977 
B4740; B9999 B4842 B4831 B4740; B9999 B5209 B5185 B4740 

*004* 018; D01 D61-R D68 Mg 2A 1A-R 2A-R 3A-R 3B-R Tr 4B-R 5B-R 6B-R 7B-R 
8B-R 1B-R 2B-R Si 4A Dll D10 0- 6A CI 7A; R00904 D01 D02 Dll D10 
D50 D86; R05069 D01 Dll D10 D50 D68 D86 Mg 2A; R00659 D01 Dll D10 
D50 D68 D86 Al 3A; D01 Al 3A D70 D71 D83 D84 D85 D86 D87 D88 D89 
D90 D91 D92 D93 D94 D95 H- 7A-R 0- 6A Si 4A DOO D61-R D68; D01 Ti 
4B Tr Zr Hf D15 D13 D56 D59 D62 D61 D68 D22-R Dll D10 D70 CI 7A D32 
D75 D55 D51 D93 ; DOO F85 F83 CI 7A Si 4A H-; C999 C033 COOO; C999 
C293; C999 C248; C999 C157; C999 C340 

*005* 018; R00728 D01 Dll D10 D50 D68 D92 Al 3A; C999 C124 C113; C999 
C2 33 

Generic Compound Numbers: 9701-C0501-M; 9701-C0502 -M; 9701-C0503 -M; 
9701-C05 04-M; 97 01-C0505-M; ; 97 01-C0506-M 
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0. 5 
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R 6 z R 7 a R 8 b R 9 c R 10 d M (3) 
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Ar& % 1-2 o©r/i/*/H^>4 < 1 fcHB<& 

$31 & 6 — 2 0(07 ]) -A'JtttSilfcr?^/!/ 

fflo»**i -2 oor^*^sraSi$lxfcr/u^ 
r y -^sj: 9 *5*¥^b»tf Jx*'>* < k 

tMETK*3ftT»^ rco^looaftS^Kfir^- 
©*4<i:t>2ofl!)»»«rll*U-CV^-CtJ:^ Sfcte 

E«ifc»**ft<i:t>l035safc*, Sm> St»*fettS 
£<^;R 8 , R 9 *5j;tfR 10 l4, #*SUfcfc* ^n-O 

^^as/HfttSr^+sEffi^, a*. y>\ a*, r 
i-4<&«*5m«Efl«\ as, y>*fc»*n*#E 
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u ^ (a) k&ft (o toaaa^tt 
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/f >, i-sOf-y, i-^*iry, 4-^f;wi 
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■7 -Mb** 4 S?r yu*/w ? Afcftft 4 ©S#«3 
a»bfc3tt8EJS«:S94, 3»£JMb£feJ:a>e>ttS:i-i' 
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5 = 17 -Mb^ 4 ^r/i^w t> Afls^* 4 nm. 
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[0 0 0 9] BP*,, *©*5 4**#llMS*uh.tf, tt 
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[0 0 1 0J 
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Sr ffl v «r t Kit-f 5 r 4 © r 1 5 8f ^ 7 w ^ 
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*5 / **>'tr«v ^fjMifcWW* £ 4 ©"C£ S$r& 
^U7^>s-g-ffltt^^^tti-5r4l-fo5„ *JMe 
fiH©loroBittli, igj^fi-g-gttfcWU ft^ttttroff 

*f >o«**tfetrlMW* r 4 life*, 

[0 0 13] *»wo±E&w*ofl&<oitatt. st#m 

5c *»W©**W*«*lcJ:Jitf. TffifiK^ (A) . 
(B) , (C) tr*tfCtt:Wifc1-**i'7^y«# 
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MgMa S i 0 R*p R 2 q R 3 r OR 4 s C 1 1 (1) 

(St* : MttAffiftSSlgftV^ftl 3&K«-fS& 
JWB^Tfc 9 , R 1 tt**»l~8©T/u*A«-C* 
9, R 2 , R 3 StfR 4 MJi«ft2^-2 0Oftftdc»S 
■?*>9, a. fl, p. q, r, s XV t l4ft<Z>Hfll&iS( 

[0014) Oga^O. 3£fcli0. 9SaSl. 
1, 0g|9g0. 5, 0<p x 0£q> 0£r, 0£ 
s, 0<t, (ka + 2 + 40) XO. 7^t<ka+ 
2 + 4 j3 , ka+2+40=p+q+r+s+t, fcfc* 
U kttMCJR-T-flfi) 

•(b) (2) -e^$H5*«r/us-9A(t:^te 
0»T, r^r/u=:-^A(b-§-» (B) j fcSVHS* 
K ffi!c# (b) j kVFtszk#b&. ) 

A 1 RSnZ^-n (2) 
(it* : R 5 liMMfcl ~ 2 0<75^(b7K^S, Z* (4* 

n 9 > n(i0<ng3C0BI«$:?Sy!:-r»T*> 
5) 

(o o) ■c&zti&mn**M4m<D*»± 

mr, m®&mt&<to (o j *)Svm4ihk 

(C) j 4*H-^r4^S>5. ) 
R 6 z R 7 a R 8 b R 9 c R 10 d M (3) 

(at* : Mtt^/Wa-^A, f-f^r&£Xt'*7=-9& 
i. 9*5»^bS«n5a^&JB-C*>9 ; R 7 (4->^o 

It*, ry^*>-*ytiit*^-7^^^xoii^tL 
V ^±ej*» 1-20 ©T/v^/wS, 6~2 0O7 

y -a-S. i~20 ©r^^s^Ji < 4 1>- 
<i©^*»6~2 o©r y-^ST-a^Six^r^^* 
/wg, l3J:Wfl!Sf»6~2 0©ry-^S^'>4< 4i 

^ry-^SJ:9<e5»*»baff*v5'>*< 4t>-fl<o 
ffl*sriSft$4fr*5 9. r©*g-ioroa»s^Ecr 

■?©'>^< 4t 2o<DgB#£a&LT^-Cfc<k<. $b 

y y^UTE&^4^LTV^TfcJ:<, SblcSfc 
t-tV; R 8 . R 9 fcJ:U!R 10 »i, #-*S!liCC, a 
^, r^*>*fcttf^-v^^xoJI-?-4UT^tf 



(6) 



8-277307 



©7***1. ***6~2 0©Ty-A'«» MXftl 
~ 2 0 ©T/U^-ASri^fc < i i>— iB©,K£& 6-20 

©ry-/uSTfi»$ftTfc5r?/u*/us, K^Sc6 
~ 2 o ©r y -*s#4>fc < i fcHB©£ft*8c i ~ 2 0 
©r**/i'S-?Eift$HT45r***r y-*s, - 

S03 R (RI4. ttft^^TV^^K *fc»4'>ft< t 

1 1 ®©/nb yvc«*S*tfc«*ft 1 ~ 8 ©^{fc*Si 
S) x ^d* 1 ^, *fctt**«*T*>0, r©3f£ 
T/u*/uSi4iEflMK, #<£#£fci4g:|*T;fc'j. *fcr 
/wdr/i/g, ry— /US. 7/U3-/WT y -/US. 
/uS»4KSf. Wttfcrty^tr^UTWMkMt 

7/u*/ws. ry-zug, r/u**7!)-*s, 77* 
**ss-«fiK-T5m^©^*< 1 1> 1 m\tmm-ohox 

*J:t«*, y>\ ttX. 7my*fctt^v 
* b HC^jF- £ Lf£ tfJHRft l ~ 4 ©«* 5 MSiE 

?p 3&E{fc*©fc*l4,.B»$;h/tV&W^. fo^>v> 

(4$t!?£ 1 ~ 2 0 ©r /u*/ug, #?3f&6 ~ 2 0 ©r y 
-*S. 1-20 ©r/u*/uS#'J»S < t fcHB 

©^*»6~2 0©T y-/UST?K*SHT*?iT7/U 
*/uS, 38 J: V«**6 ~ 2 0 ©T y -/ugas/J/ft < i 
t>H@©£3t& 1 ~ 2 0 ©r/u^/uSTggi Sixths 
r**/ur y -*s<fc 9 e>»tfia34>4 < t h 
-©©»&STK&£;h,T33 9 , ;©§&iooiii 

^Efi^©^*< 1 1 2o<DSl5^4rS^L-r^Tt J: 
<. 3?>fcT/u**g»4iE&:R. ^tt^*fcl4ai*t-C& 
9, *fc±tBtt£Stt'>fc< ttioim 2*. ft 

fofc*fcWftS*#WW-$**©{l>*< fc 1 1 
•CfcoTtiW al4l£LL©&&-efc9. b. c. d 
I4 0~3©g&-C&5#. <BLa + b + c + d = 4-Cfo 
9 ; R 7 . R 8 . R 9 *3il5R 10 ©«-*l4S^JSMI^ 
£-LT33!) ; R 6 (4. R8 , r9 j$ &TfR 10 fr bi&titl 
3 1fi£R 7 £££3-f3&St|Sci~2 0©7/U#U-> 
S. ^^»1~2 o©s^r/u^u->-S. 0?9?f&l~2 

0 ©r/u* y f vs. v-yu-vg. uvs# 

^3fe»l~2 0©T/U*/US. RIf6-20W7!)- 
/uS. $3?$: 1 ~ 2 0©7/U=ir^£#/>/ c £ < t fcHS© 
K^S:6-2 OCTy-zuST-ltft^H^r^/u^/u 
S. *3J;U!^»6~2 o©ry-/us#'>fc< tt>- 
®©$3tfftl~2 0©7/u*/uS-Cgg|$n^7/u*/u 

r y-/us£ 9 **w*»fea«r*i***< 1 1— (@©g 

(A) 4W*r*5 = !7Afl;-&* (B) 



JRttSte (C) tSr^trtO-Cfc*. 
[0015] :ra0©Mtt#S6&tt*«9W-smi 
>4. &-?•?><. B#tt«)&& (A) 

(o tcta-c. m&&mit£® co ©r**/wus 
£. SfeKHu&^^kSJCiSJtffL, r©*^*Wk 

ma$®TJi<$-?J»{k-&® (B) 14. 0ESJE&:ogStl^4t 
K)WS:»ISrm-t-fc© t %x ibHSo 
[0 0 16] WT. 

[0 0 1 7] ttaufc£3lc, ®ftflkS£l8.# (A) f4. 

»T©-)SS; (1) -c^fc^ns, 

MgMoSiJR'p R 2 q R 3 rOR 4 s Clt (l) 

:MltflJH**£lg&l^Lgl 3^lc:jg-r5& 
MH^Tfc'?. R 1 «ft«»l~8©r/u*/uS-C*> 
t). R 2 . R 3 &IfR 4 ««^2-2 0©^fc7k*S 
■Cfcy. a. /J. p. q. r. s RXf t l4&©BBtR*j« 

[0018] Ogo^O. 3tfcl40. 9^agl. 
1. OS0SO. 5. 0<p. Ogq. OSr. OS 
s. 0<t. (ka + 2 + 4|3) X 0. 7St<ko + 
2 + 4/3. ka + 2 + 4/3 = p + q + r + s + t. fe^ 

(1) IC^ipl-. *«W©lfl£ttj«J«^ 
(A) ICSB^T, ^^v"7A. T/U^/US&t/JS^ti 

[0 0 19] *HM©@#«^fig^ (A) tt. -«8« 

(l) 3 fcfcMW-T-Mtr^trCias-?**. * 

3®lcJg-r5&S7C^/55Mffl-Ct2>o «A*5c»4:UT 

i4. Miii. y^^i». i-tytA^ ^<y y 

!>A. T/u^-^A^s^fbJxS. ± 

!E0!l^©&ja7C^©?*). ^KTOUSn^A. ffi^iS^f 
JUS 

[0 0 2 0] *%^©ll*«^fiK^ (A) ICfcWC. & 

*5rtCJ:9. BftttttAd' (A) ©r/u*/Hk«© 
ft**WI-t-5rt#prttC45. tot, -«« 
(1) fcj8»7S*«K^M©"r^*S''7AW^|cJtrt-5 
*/VJt (M/Mg) S-^-fa©<Il4, OTfooTtffiSt) 

fcfc'U aiso. ZZ&x.Zkmtoims8& (A) ©1 

#5rti5gg||c:/i5 0 fflot, a 140. 3WTTfo5 

r*flsfcS-eji>0. (a) ©-S©^c«tt 



(7) 
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flS<£©fc©KI4, alio. iEAT-C&5ri##*L 
\i\ fcifc'U a^o. 3£l45;Wa®x.-C lifi< 
#<4Si. B#tt&l£# (A) li, StfBttiLT© 

t v ^* -> ■> AW* 1 ©*Mfc# 1 ©«^ttft**4ja 

^©^/UJttt&f L t> 1 T*Tfc < t fc> a # 1 fiflF 
©»S©«Hfc**Uf, B#ftfc!«fi£# (A) liSsefcL 
■*■©.}: 54a©«5H»4, 0. 9«±1. l^TT 
*>5..a*r©«H#|.-C*)iiSr, B#tt«E/*# (A) © 
K*tt#*ate»t>*t5. @ft»gfc£# (A) ©£££ 
l6]±©&©a©J:9$f*U'>l&Bl4, 0. 9 5£Lhl. 
0 $>5„ 

[002 1] *HE©@#tt&fiS# (A) 14, J18S£S 
tr£ ®#«J«fi!t# (A) fcfcl^T, &SI4 
&-f Lt>i&m*4v^ «HHtr^**6r t KJ: 9, 
Bttftk£lft£ (A) fc**h.6Ri . R 2 , R 3 RXIO 
R 4 ©»*£!> Cfctf-CtS. *©fc 

*, Bttftfe£&& (A) fctt. &»#***vcv^£fc 
##*U\ UJ»U ft*©tt#£<45i, BfrttiE 
(a) fcBflsi UT»«ttCII>M-5ri:#HJiK 
4?>fc*, -t©ftfcltl8if*5i!>5, *©J:5 4RJ?-I4, 
Ji*©T/^'>>>AW-?-lcSt-f5*/Ht (Si/Mg) 
©ttfcLTO. 5-Cfo5„ Stot, fcJSWfcfc 
V>T, 0140. SKJlTrifcS, $f*L<»40. 
*>9. «t9»*L<liO. lEiTtfci. 

[00 2 2] *»«©-»« ( 1 ) KUBl^T, R 1 I4& 
**l~8©T/i'*A'aS-C*)S. R 1 14, Attttfctt. 

xfvwg, /nf/bl, y^S. ^ 

/Wg, xfvPg, 7"d ^g, yfvV'gtfifr* LV\ 
(Si, ±iB^©^n tfA-g,' y^/uS^©T/^*/i'S 
(4, n-, sec-, tert-, iso-^©Ste#£-£t?„ 
[0 0 2 3] #«WCI4. Bttttttft# (A) #TA»* 

/u«*r*tfrtK:J:9. m&&m<t£to (C) £7/w* 

(A) lw*3V^T/W^^S(4^rfe*3 , efcoTFJ © 
▼ ^ r *">l?AJR?-C»+5*A'Jt: (R 1 /Mg) £;jrf 
p©ffli4, 0J:9fc*£<4tt*uS4<b4v\, -«5t 

(1) icfcttSR 2 StfR 3 t*J^5^2-2 0 
©Wk**St LT»4, T/u-^Ag, '>i>B7^I 

[00 24] &fc«jR:f4, #Jxf4\ x^g, :/n K> 
g, ^fvug, TS^S, -^fvug, ^^-wus, 

h])A>&%&mfbti, mc^/um, ^ntvwg, ^ 

Ag^©T/l'3r/'Wgf4, n-, sec-, tert-, iso-^©g 
[0 0 2 5] -«5£ (1) T?qXu:rl4^* R 2 StfR 



3 ©-7^-y^ivlg^irSti-S^/Ht (R 2 /Mg&tf 
R 3 /Mg) ^St>UT*59, qR.Vr)Z0&.±-?$> 

s„ #»«fc*i^-c, r 2 si;r 3 M&f Lbtiircii 

4V\, U^L, R 2 &tf R 3 14, R 1 irJ>V^oT&# 
&JR<t£i» (C) fcr/^Wfc-fSftSISrfiofcg* 
5W4R 1 fciSS^iSft-S-ftl (C) ©r/K*Mfc* 
«ifrJ-*«*» BttttKOa (A) ©T^*7Wfcttfc** 

[0 0 2 6] -tf£t (1) fifc^TR 4 -C^^tti^ 
»2~2 0©£{bk&gi: LT(4, 7/u*A>&*tiH*7 

^afcVvg, ;/?vvg, r?^S> 2-p« f-A~< >?-A> 

©7*ntVuS, 7'^>'US^©r/l'*/V'Sf4, n-, sec-, 
tert- , iso-^©SI4flsSr-&tfo 
[0 0 2 7] R 4 \-m%m*t&£VXORmkt£<?X 
®#«6imS.# (A) ^rfllfiK-rSo Bftflfcttttft (A) t 
r©J:5^0RS^#«-f5t. B»«^fiS;^ (A) fc 

©. «Wft^KJ:*Wl*«4LK<<, 4fttUI 
Hcftv^-fttt^-WBflcttKrtd (A) 

V\ BP*>, B#tt«E«^ (A) 1>KOR**#«Et*. 
fi, #6»n5*-&W©«t^tt*©lft±S:B«rt*s^B 
"CfeSo Sot, ORfi»B(MUKfiK^ (A) WzttfE 
U* < T fc£.-f LfclHlB 1 144 t>4v £ 
©«nfcS^#*s*»4»^fcl4. B^MKfiE^ (A) 
l40RS^tfrt^T#5. Wfe, (1) K*5 

V^ORSW-r^v-^AS^ICW-rS^tt (OI# 
/Mg) ^^-t- s ©{1(4, 0X-&>oXhffit>t£^&. 0 
<-Cf>fi*\, L^L4^e>, ORS©g*#-f 

fcS, ii^, s*0. l4r«i*t««t}Stt©ftT#» 
L<HfflWf4<45o 1"4fc*>, *«^lcfc^^T, s 
14 0. lWTT?fc«5, J:9Kv^jHijK&tt«:$£ftlc»« 
fc*JCf4, s»4ff*U<»40. 0 5WTTfet), J:9» 
* 1X140. 0 lElTtibS, 

[0028] *&m<om#Mm&# (a) (4, ttmftr^ 

SWt»i LT*tr. »*»**#©»*«» T-^">i L 

temm+tm-kv, ®#mmtf& (a) ici3v>Tfes« 

*©±fc*1MIW»«:»*+5rkfc*»5. 1 
^ftUKlft^ (A) ffcS**i3ttHMK?-©*tt. ^JSH 

ftlcJtUT^fitciSv^tJi:*, ®#temf£ft (A) ©j^el 
^^©^^ttttlSlil-io #3Sfi-C*»4, ^eUSit©^ 
^tt^«t^1-5fc©(-!4, Bflc^fS^ (A) <PIC$* 
^•5^^©SI4, EttSr©f£ft©^4< i: 7gl^ 
±£«g-Cifo5„ -*"C, (A) flc&SH 



(8) 
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ammnL» (a) fcs^tvsR 1 , r 2 , r 3 . o 
r 4 m<nm.mm*&.n-<ofkm&tti-zm<o&&WL')> 
u n#Mh&» (a) <z>7/i>*Mt$ommimT-r 

3„ ^©gaicfc 9 , Jfi5|?ig-?-©^^->^AJS?-K 
SH-S^tt (ci/Mg) 1 ©tttt, 

[00 2 9] 

(ka + 2 + 40)XO. 7 g t < k a + 2 +4 0) 

(ka + 2 + 40) X0. 8 ^ t < k a + 2 + 4 j9 

(ka + 2 + 40) XO. 9^t<ka + 2 + 40 

[0 0 3 0] *»H©lfc/tt£fifc# (A) flSWW«j«ra 
£ii£^5fc»iri4, B$ftfe£gj$£ (A) *©E««© 
ttftfc. *«flSO|»«fctt— «Uftlt*ttt*6ftV\ BP 

ka+2+40=p+q+r+s+t [{&Ukl4M 
[0 0 3 1] JWM!©J*-l'7*:'«*Jl*ttto4» 

@#ttM>£# (A) *r2WSl±n*K«v^rit)-c# 

5o **i>3©@#8iitti#£ (a) is, mtfTiama- 

(D) , (E) , (F) «r*«**5riKJ:9»fir 

(D) TE-*5£ (4) -C**Ji5«<fc* 

-*93vsvj>i&& (d) j fcfiv^ttinic rjft& (d) j 
fc»+5ri:*s*)*. ) 

MgMyR n u R 12 v OR 13 w (4) 

:MI4Jl##£Jgl&&^Lmi 3j£KJRl|-5& 
BBS* R 11 , R 12 SyR 13 IJStSll-2 0ffl 

£ft*fltg-efc9, 7, u, vRtfwHtjfc©BBff*r*fc 

[00 3 2] 0Sy^2, 0<u, Ogv, OSw 
kv + 2 = u + v +w 

(E) TIE— 9xS; (5) -C*$ti5S i-H«f^-4r*1- 
5£ vW^lsKC&m (KIT, Vft-fr* 

(E) j fcs^iimir rj*# (e) j twi-sit**) 

5o ) 

Hx S i C ly R 15 4-(x+y) (5) 
««f, R 15 l4&ii?» 1 ~ 2 0 ©«{b**»-C*> 9 , x 

fc y t te#.<D®mffitft&-?hZ<, 

[0 0 3 3] 0< x, 0< y , x + y g4 ) 

(F) (6) ^n5ti7/K = ^Aft 
£fe (BT. r**r*5=*.MIrtMfc (F) j *V'» 

*fc r«» (F) j ^t5iHifc5. ) 



A 1 R 16 mZ 2 3-m (6) 

(5£* : R 16 »4&3f!gc 1-12 Otftft***. Z 2 14* 
iSfH*, ^nyvJS-T-, -OR 17 S, -OS i R 
18 3 & -OA 1 R 19 2 g£;fcl4-S i R 20 3 gTifc 

-ryy^s, ->7n~*vvug, 7 

*-A*4ir-C*>9. mli0<m^3©BI«^«fc-rS!c 
"C*>«) 

^*'>*AJ*» (D) t4, ±E©^i:< 
KTWHBW (4) -C&fcStlSo 
[00 34] MgMvR H u R 12 v OR 13 w (4) 
-«SC (4) fcfcwc. MttMBftSgilft&V'Lgi 
3*K:*i-5AJlW*T*9, R 11 , R 12 2U*R 13 I4& 
*Sfcl~2 0©^k**S-C*>Sl, v, u, v&tfwti 

0^v^2, 0<u, O^v, O^w 
k y + 2 = u + v + w 
fc«U k»4M©K^ffiTfc5„ 
[0 0 3 5] «jWO«-7^->!>A|«» (D) 14, 
0Jxl4, Jfc-f-JftitR 1 ^ Mg^Sji5S«?n5' 
7-Mfc£fe£, -«WMR 12 k «&U kttMWJg^HB 
"C&3) Sfc«MR 12 k-l H (fc«U kl4M©HHHS5 

5 0"COIWCSIS:S*, $ 
6 Raffias R 13 -egfc> SJisflMiafciistrwr 5 

MEtiir*«Ri3-cat>$ti,5#ifk**a6*:W-r5t ko 

[0 0 3 6] WflOtHv^'yJAKg (D) 14, 

-UK: (4) ic#-fJ:9K:. ^JSJS^M^tf- ir^f 
#*. (D) 

Mtu-ctt, -«* (i) ©«tei:W«fc. mm&m% 

[0 0 3 7] *»WCI4, t*^^ffA|^ (D) 

^Ase^ (D) ^p^?^ (E) ttl7;v 
$ = 7Afb-g-fe (F) irog«{dJ:9#5>H5@ft:tt!S 
(A) *JIHC/hS<*5««lC*><5. - 

ft£ (4) li*3VTifeJK^MjC*ti-5^^i'7A|S 
^©*/Ht (M/Mg) ^tvOlii2±!)t^t< 
ftixtf. *»^^->7-6>fi£^ (D) t^n/u->7Wfc 
*• (E) i#*r^5=^Afl:*» (F) i©««li 
£9ft€>ft*B#ttflbft& (A) ©IttS^/hS <*•>■*" 



(9) 
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HO. 5£JlT-Cfe^o 

[0 0 3 8] *»WTtt, #«^^*5/»Art» (D) 

(D) oK^MnK^>*Mtt#9c]B 
ic^Tt^o »fcy#0. 0 l J: 9 t>/h*<46i, £ 

ftr*8#, -c*ntfo. o iw±T*>sri^a*u 

v\, v#0. 0 l J:9 t'h*< tfc, F? 1 , R 12 ^^ 
***<-r*ctCJ:9, (D) 

U :^R n , R 12 <01S!**^<45«£'*K© 
[0 0 3 9] *«BTtt, -«SC (4). fcjatfSI* 1 * 

12 o!>K*«k* 2 o <t 9 t>#rtfttf, Mftotttttfff < 4 
2 oo^k***-cfc5R 11 , R 12 tim r/^^ 
ictt, >^£> af/n, ^^s, r 

n tVU-g, :/^/Ug^OT/W*/l'gte, n- % sec-, tert 
[0040] tit % -Itt* (4) iCd3»t«M 

oco^kTK^STfcSR 13 ^. Afcttfcur 
Witf, ;*?vug, ifAl, /o^S, :/fvi/g s 

^f^S^^T^^Sfi, n-, sec-, tert-, iso-3£- 
[0 0 4 1 ] «»^^;k>7Wb» (E) »2, flllf 

a©ri<»T©-«* (5) ts$*u5o 

Hx S i C ly R 15 4-(x+y) (5) 

R 15 tt«*8l^2 0(DKft*Wt»9, x 
t y fcttR©BW*»fc1*e*>6. 
[ 0 0 4 2 ] 0 < x , 0<y,x + y^4 J" 

-tta (5) icte^r, K*fti-2o<oR<b**aE-r 

tt^fvwS* ^^S> y^S, T^A- 

<, ^^S, ^DfyuS, 

[0 0 4 3] *fc, x&tfylS, x + y^4«« 



S i C 13 , HS i C 12 CH3 , HS i C 12E t , 
HS i C 12(n-B u), HS i C 12(iso-Bu), HS i 
C 12(n-C4H9), HS i C 12C6H5, HS i C 12(4- 
Cl-Bu), HS i C 12CH=CH2, HS i C 12CH 
2C6H5, HS i C I2(1-C10H7), HS i C 12CH2 
CH=CH2, H2S i C 1 CH3, H2S iCl E t» H 
S i C I (CH3)2, HS i C 1 E t2, HS i C 1 CH3 
(iso-Bu), HS i C 1 CH3(C6H5), HS i C 1 (C 
6H5)2$#i£tf btlZo *»W-CI4, r*lbOfl5*«a 

[0 0 4 4] N % ±!E«<3<b^5£lC*3V>T, E*Et& 
(/Bull -tn-P*L3i^iKXt/^/uSS:*fo1-« * 
&mv>GmT;i< * ~ * (F) te, (MftG>ri< 

SXTO-ft* (6) -e^to^ti^o 

A l R 16 mZ 2 3-m (6) 

(a* : r 16 w«** 1-12 <omtfcm*g>. Z 2 »i* 

^P^yJSf, -OR 17 S, -OS iR 
18 3 g, -OA 1 R 19 2 S*fctt-S i R 20 3 St* 
9, R 17 , R 18 , R 19 Xt/R 2 %^^S, ^^/VS, 
^y^ntvug, >fy/fM, v'^d^^v'^S, 7 
^-/>S^t*-Cfe9, mfiO<mg3^H«4:»fc-r» 

R 16 «^*» i-i2 9 , mzmm 

[0 0 4 5] IS), *^^lCJoV^T, ^ntf/Ufi, 
l^^r/W^ili, n- x iso-, sec-, tert-^tf)gf£ 
VfclSVo Z 2 I?tK#JS^, ^p^>I^ -OR 
17 S, -OS i R 18 3 S, -OA 1 R 19 2S^^i-S 
i R 20 3gT-fc* o **W©*«T^5-l>A^» 
(F) ^#«tLTtt, hVT/^/^T^^^Mt 

[0 0 4 6] -ttSC (6) ICjo^TA 1 I^ 6 3t*^3tl 
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h y-n- ^/wt/u^^^a, h y-iso- y 

fvWA'S — h y-n- ^i/JVTJV^-V^s V 

;U*^ryj± s hy-n-f^7/K^^^, h y-n- K 
fy^7/K^!)A, h y-n- ^^T^r;U^!) 

[0 0 4 7] — jR5t (6 ) fc*Jl*TA 1 R^m-nfC* 

( 6 ) id&tf jf ^{tr $ xi $ j*Tsi'*Mk'a ttf 

h\ vMso-^p f;l/r/U^9A^D.9 h\ v-n- :/ 
fW;-^^!i F\ vMso-^^vl'TVl' ^ ~V 
J*?*}) b\ v>-n- ^vVWVI^x^A^p ]) h\ 2/ 
-iso-^vVWVl'Sxi^i^p y h\ (2-.x?vW^ 

!>A^py h\ ^^/Wiso- y^/UT^^xir>A^n y 

/U7;U.;xr)AyD * K, yxf;U7/u> $J*7a * 

/ur^^x^r>A/N7^ k ; >r yyi/x/w^^/j: 

£*<£>7A^rxvur A' ^ xi £ . y fvKTA^xii^ir;* 
^0!IK, xL^/vrA'Sx^A-fc^^p y h\ i so - 

f/uT/u^x^At^^^py h\ iso-^^r/i/ 

*x^r>Air^#^py K, n-^A'TA'S-^-fer;** 

7/>;xj;A^p* h\ iso-^o tVurA^ 

K % iso- ^fvUTA^ x^i^^p y K^OT/U 

[0 0 4 8] -fiS (6) j:^V^R 7 n Al (O 
R 17 ) 3-n Kn*/Hf^*i/T/^S = 

v^-iso- kV^TA^ ~ £ A y h^ri/K, SMao-:/ 
5 ft ' N >f Kd^;U tVl/** T A' ^x^A7 /V* Mfc^ 

%i*> a* h y r^/ur/u^-^^k^t^/wtry 
tv-/>ttT«, >^/ur^xr-/K ji^r^p- 

/K n-£fcf3:iso-:/p fcVWA'Xi— ^ n-£fcteiso-£ 
/tlisec-£/cl3:tert- ^A'TA'Xt— /K n-^/cliiso- 
£fcttsec-£fc titer t- 7;;V7/^3-/K / — 

y r a^ata'S 1 ^/h^ # lt o . 1 - 1 



Tfo^, $f£L<l*0. 2-0. 9-=e/K^>$5H*«ftS 

[0 0 4 9] -JKS£ ( 6 ) l£*3l^"C R 7 n A 1 (O S i 
R 18 3 ) 3-n "C*SixS*>o^*>S^r/U5^!?Ar 
/^^WfrMfcfc Ltli, ffJitf, E t2 A 1 (OS i M 
e 3) , (iso-B u ) 2 A 1 (OS i Me3 ) % (iso- 
Bu)2Al (OS i E t3) feJxSo w(0 

«t 5 ft > o * ->S§t7/U S ~ $ J* 7 ^*yWfc-d*l4^ 

aff h y r/^/ur/u^xi^A^feiri/^y— /^^fc 
It > p * -y- v & s j£ * •£ x ffl v > 5 r i ids v # ^ o 
[0 0 5 0] '>7/-^iLTil hy^^ 

^n/Uix7>-OiJD7)<^ft?ftt>^fllTf , *y 

^^yv-p^v, tr/w^ kp i^^^y >-p^ 
Kos;*^#y i/n^fy, s^fvi^y ->p^-y* 

[005 i] hyr/^/ur/^^-^A^fttRjcs 

^7/UU?Al*;HH»LrS iS?T0. 1-2 
^Tfc<9, #*L<i*0. 2-1. S^e/PTfc^, J: 
{ 9»^L<ft0. 2-1. 2*/uo5«HA s ii5t*ft'5o 
-JKS (6) ^^oVn-CR 7 n A 1 (OA 1 R 19 2 ) 3-n 

■c* S ixs r $ y ^ ->S* *r /i^ ^ x^ f> a r /^/Wk 

^fe^: LTfi, 0S;ifi, E t2 A 1 OA 1 E t2 N (iso 
-Bu)2A10Al (iso-B u) 2ft Z&mtfbtl*. 

[0 0 5 2] (6) ^*5V>TR 7 nA 1 (SIR 20 

3) 3-n-C* * tl3 f y ^S^^T^ ^ s^AT^/Wt 
^fe<b LTfi, ffilitf , (iso-B u) 2A I S i M e3, 

(iso-B u) 2 A 1 S i E t3 fti'^tf bi\% 0 
**WO<k^*«C*5V>T, IS^Me, EtMBult 

[00 5 3]**WO*» (F) fcL-Cfl*0±IB^ 

®\X m3il-cfflv^T^>«f^ftv^L, 2ia±fcfffli-c 

ffl^tt«b4^o *:*W^*5^r, Gmr?f**/*?J» 
(D) ^p;k>7W^ (E) ^«7;K^ 
9J»1k&to (F) WdRS-r^fc^Tttft 

(D) , ^p^>7Wk^ (E) , %mr 
;v%^Mt^m (f) mx^a^is^mit^mm 

K**RiS^ttAt5 rite J: "9, «»*tT5ct*-C 
[0 0 5 4] K»tt^ffft5Sgtcfflv>5^ffitt^k*^ 
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[0055] gfefcofigicoi^-cte. #ic:$!lfi8$*V'5t) 
©•mfcv^ 4 otjuifc^Lgtei^fflUfc^fStt 

rotaa®Ht? fcHtf, *«-^^->!7A^^ (d) i 

*o/Vi/7Xt£igj (E) i#«T^5-^^^fel 

(F) ir<D&«l£«fc9, @#«8Efig# (A) trig**!. 

10-0 5 6] fig# (D) , fig# (E) RX/m$ (F) © 
# (D) £fig# (E) ifig# (F) iSrl^^ir^tt^^ 

Zfit£0®<O y ^®.-*>f**s<; Afig# (D) t^a/U-> 

7Wb^fei (e) fc*r»TA'S = 0.Mis£«f (F) tro 

Jt¥(4, «»^^->5»Art» (D) Ovn^7AS 
l-l^rMCMLX^UjU^y^it^m (E) 0. 01~ 

ioo^e/K ^"ar/u^-^^b-S-fti (f) o. ooi 
~iowfcti«J;< > J:!>#*L<I4. Wtthr^.* 

(D) ©-7^v'l7AIg^l^/Hi*fLT^ 
B^yfc^ft (D) 0. 1~1 0*/K ^TVl^ 
^•ML-gH* (F) 0. 0 1 ~2*/K0^fflT?fo5 o 
[00 5 7] ±lES«fcJ:oT#fc*baHf*«tt*#' 
(A) 14. MM, ?*><r— >s a yWAjBKDXm&R 

u\ -roes. ^fiHt«<t*««Be-c«*r*iifffc, & 

ETI4. fig# (D) . m (E) &tffig# (F) ©«tt 
<»m^ TSHfig# (G) «rWffli"4ri:#-C#5. 

(G) -ft* (8) -C^SftStf!) fn=HJ-vj$# (« 

t, r#y^n**>j4^ (o j *5v^«:iiik: m# 

(G) J iiwsr fc#*>5.') 

[0058] 

[fci] 



/: \ 



S i - o 



( a ) 



\: / 



[0 0 5 9] (5£<K X&tfYtt. tKH. /Mi^^ f 
2(t)KttiStjD*) > n(45~10 0-Cfe 

So ) 



-fS& (8) KJ8»t*K*jR 1 ~ 1 2©&fcK8igiL 

L-T. #lc£&»l~8W7/i'*/i'g;S5#£L-<. ^ 

[0 0 6 0] ftg# (D) , fig# (E) &tffig 

# (F) O&f&com^ m$ (G) fc{*fflS-£3;tfSri 
LTI4. »fcl»S*ii5tO-CI44V^. 0U;tl4j5g# 

(D) , fig# (E) , fig# (F) &tffig# (G) «n« 

fc«a$rt#*«S»3*-Ct>J:v*U 4ffi©fig#£23t 

[0 0 6 1] *»«TI4» Wfc, ^*fig# (D) &tffig 

# (G) SrSlfliL. r*iK»i(jt» (E) Sr^tt$*T 
B*J*#*:»fc*. ^@#fig#f£*g# (F) Srgtt^-fr 
5#ffi#«3gSn5„ fig# (D) . fi£# (E) &T/fig# 

(F) <o««fcJ:0»61i5H#*^tt. «9J. 
x — v' h w^*n©^feR: 1 9 »S l-^SS-e* <5. fig 

■» (D) . fig# (E) , j£» (F) &tft£# (G) 0>m 
(D) . fig# (E) fctffigft (F) <D®Mtkfth®CX 

<fcl\ 

[0 0 6 2] roj;9iwfig^ (G) «:«v^r4KJ: 
9, #bix5@«s««Efig^ (A) »c-&sn5r/w5-!7 

«^Rg^ (A) ic^ii^ix^fig^ (F) ros^jfiB-rs 

fc«>i%X.'btv5. ftot, fig^ (F) K***bS«fl: 
7K^SR 16 0@frttfiEfig^ (A) KJ3tt5**t>, r/v 

fefcfig^ (G) SrfflV^*tt, S^tt^fig^ (A) <P<D 

[0 0 6 3] #»B©*r«7vi'S=*.Mi:£*> (b) 
i4, Btf^©rt<wT©-«s: (2) x&t>zixz 0 

AlR^Z^-n (2) 

: R 5 »4KJI»l-2 0©«<li*3«t. Z 1 14* 

feij, n»40<nS3OB8i8*:«fc'rfc-Cfe5) 
R 5 I4«**1 ~2 0«>«flJ***t*)5. 
[0 0 6 4] *Oj:5*«ft**at LTI4, 
14. 0iJx.l4p<f i /i'S, i^S. y^/u 
S, ^<>^S, -^#->/uS, a-^fvw-S, T!)/l-S, 

ttM<b(c*Sl4. n-. iso-. sec-, tert- ^©Mtt** 
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[0065] zht&mm+s xiat k 

it&m (b) ©A#«attt, PJiffhyr/^r 

[0 0 6 6] -ft* (2) KltfS hjmA'TA'Ss 

A>r j** h y-iso-^/ur/u^-^A, hy- 

n- +^*/AsTA'% — V A, h y 2-3^A"^*$'A'TA' 
i'/VT/U^ ~£A, h y-n- K^WV^^A, h 
[0 0 6 7] -JRS (2) ti3lt5**flsr^5^^A 

•tfW&Jxs. -jrs; (2) Mtfi^B^yfcr^ 

tVWV^-^A^p y K> -SMso-l/o tVUT/V^ - 
iso-:/fvl'T/V'^~£A^P y h\ y-n-^*^7/l' 
y h\ (2-**-A^**>/U) r^^^^nU Ks 

i^ny h\ ^f/u7^^^yD ^ h\ ^fvi/ 

^dp^py K, iso-^n fcVUTVl'S ~$J*±x*c? a ]) 
7/^;-?At7^n!J K\ ^cfvi/T/^ — ^Air;* 
K ; ^fvWTA'S ■==■!> A i^o y K, 3if-/^r/^^-H7 

p tvuT/>^-t>A^^p y k> iso-^vKr/us^* 

[0 0 6 8] (2) Ko^^kT^ 

^h^r^K, SMso-:/n tVuT/i^-^A;* h^*> 
Kx SMso-^/ur/uS~*A^ h^K&t^lf 



xf/i/7/^=i-;> N n-^fcliiso-T'n fVWTA'S— /K 
n-£ 7cl2iso-£ fc l$sec-t 1t\*tert-7 fvU7 = - 
/K n-^fcfiiso-^fcltsec-Sfcl^tert-T 5/^7 4" a 

£\ hy T fr^T A* hBUSZlt GUMS - 

/WDJt^tt, h y 7A'*yU7A'$s0.* l^MZftLX 
0. 1 - 1 */VXfo V , »^L<«0. 2-0. 

[0 0 6 9] £JLJi«^0{b^te^*5t>T, tT 

S?fl s ±E0!l*G><filC n-, iso-, sec-, tert-^(O^T 

7-r>a*««SMEtt, *«r^5^*A{fc^» (B) * 

[0 0 7 0] *»«fc»V^Ttt, S^ttJK^^ (A) fc 
S^JSft^fe (C) ©*-Ct>*HE*SttS:*aL#5. 

(B) ##SEl-5£ifcJ:!K J:5K^?SHt^±t 
(B) ^S^JHfb^ft (C) <DT/i<*Mk\zttLXtt 

%t><D®mzmLx^z> r btiSc *^W«r 

/u^-^A^ (B) — t 

^T«r/w^ = ^AfiE5> (B) ^sffftrixtf, 

[oo7i] *ftm<D®m#&m4m<D&&&R{k$® 
\t, Krjfi©rt<«T<o-»a; (s) -c«rrt^-c# 

So 

R 6 z R 7 a R 8 b R 9 c R 10 d M (3) 
ft|ftl-2 0O7M/H;, «»6-2 0©7J- 

^S, 1-20 ^r^^^S^^* < i t-fl© 
«*»6 - 2 o or y -/usn»**tfcr 

laJ:t;«JMk6^2 0OT»-A'*3»**<tt)- 
<@<o#<3i$: 1-20 oT/u^/^S"C«**tiytr^^ 
T y -A*«fc 9 ft6»*>ba«ii6^4< t t>-<i^S 

©'>4< irt 2ocDgP5>Srfi»tTV^tJ:<, £bk 
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Efi»si*'>ft< tfcio«, mm, mn*it\*v 
>*i?==-A>it#tt:irtzKttL* % mm, v>, at*, 

0O7/I/*/l/S#'>4< H-BOR*ft6^2 0©7 

o^7y-;vsm< it-«oR»i-2 ocor 

/u^/uSrSjft$HT*5r/u*yUTy-^S, -SO 
3 R (R« s g&£HTi^v^\ 4fctt^4<t<)l 

r^^/^s, 7U-/VS, r^/wr y -/ws, 

^ *5£tfsx, y at*, r^*-*^*fctt^-r 

* b jff* fc LT $b&Xtt 1 - 4 5 M^E 
fcit/a*. y >*fctt&X#E&J&*£&£^ 
to 3JffiE£MF-05**W\ B*S;h/TV>*V^\ *>3»^ 
l*RX» 1-20 07^*/H, 6-20(O7y 
-/Hk 1-20 (DTA'*/l>m&'pii < t fcHB 

0«x#6 - 2 o <dt y -^s-cs^^ttr^^r 7^ 

*5<fcU^3f§&6-2 0(O7 y-/Ug#'>&< t 

h-@(Dfcm&i -2 ooT/w^s-caft$HT*5 

7M/W7!/-;uSJ: 5 46#a»batfft5'>4< 1 1 
H^B**TB*Stb-C*5!!K r^io^lM 

#Etfc*4>'>4< fc t 2O<0»#fcfi*LTV*-Cfc <fc 

9 > *fc±EB*Stt'>*< i fc 1 o#RX, gig, fit 
>S:jfrUTEffi : Ftte^L-CV>TtJ:<, S 

h\z±itw&m*mm-*>mm<D'}>*< 1 i>im&mm 

ffcotU^ ; ali 1 «±<0«ESfer*> [9 , b, c, d 
l*0-3tf>E$r?S>£j^ (ILa+b + c+d = 4tife 
9 ; R 7 > R 8 , R%J:UfR 10 O#^fiIMlMl^ 
£LT*5«9 ; R 6 I*, R 8 , R 9 *5 £tfR 10 /^e>ilfcm 
5lIiR 7 tSrte^f 5*»**l-2 0O7MUV 

s*si-2o©i*7^i/ys, «xsi-2 

1-20 <7)T;>^r/^S, j^*^ 6 - 2 0 COT y - 
A'S, 1 - 2 0 <D7fr* frm&'PK < t h-B<0 

&3f&6 - 2 0(DT]) -/Ul-Cl^$nf:77/^;> 
£. SiW**6 - 2 0 ©7 9 -^S#'>4 < i fc- 



&S-CB&£:h,Tfc5eftS/y U ; LT\ 

zttO*fclil"C*>3o ) 

*«Wlw*JV^"C»*. -»SC (3) iztsftztfifii/tra 
^^isAHWtttSEtt^fcO, fP, R 9 *5 
J: R 10 4) 5 1 ^ n *<is$ i?i-/HH»*r#f 

7 -efc £a^&JS*fc£fe##* L<ffi^5,Ji5oBP^ 
R 7 fccfctfR 8 ^>^nx^ $;:nsL/i/#ftfc 

«-t5Effi^Tfc«a»AJR{k^*-Cj!>9, I? tfci/$ 
n^v^^M/v*»Sr*-t-SEffi^T# ^70 3 
JSEtt^Tfc5a»4«ft;^*'C«>9, I?^d^ 

ffi : f-T*>5a»AJBMb'&ft*-c*)So rtub^Sffi^ 
its t^yy, ^yy, -Jv^y^tiWy^vy 

^Ttctv> 0 r 9 ^«tr;R%^^D^>^i;x 

Ss ry-^s, 7?M^t r/u=**>g, ry- 
n^r^s, ^^By^ig^, hyr^A^yyus, so 

3R*fctt**jR-f "Cfc^o # *3<tr5R 

10 f^ 7^/Hi, 7 5-/HI, ^b^VJS^##|c 

[0 0 7 2] **9J|£*3V*-C, ^^B^V^^ni-iy># 
B^y^^n/ug, h y ^^^^B^^^i/^^/U 

S> 7h7^f/^>^D^v/X^S % -<>fj^ 

y^o^y^^xx/i/g, ^^yv^B tVui/^B^V^ 
i/M^yr-^S, 4, 5, 6, 7-rh7t Ko^V 

mfe^Stt^By^ia^-, h y rA^sui/y/uSttJ? 

Bja-r-^fijftLTi^rt J:i\ 

[0073] *^i^^r, mm, y> % mm, ry 

-~4<Dmms^mmiL*<Dmk int eo-y/us, 
*^*-y^s, r/uy-y/ug, ^^^-y^s, tr 

^*-y/UiS«*r^f^iAS-e#5p 

^vnt, g*. y y*tz\±mm&&&m*&z>z^TB 



(14) 
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[0074] £<bic % r/u^s, ry— />g, 

e r KS> ^ ^vur S KS, xi^/ur ^ 

Kg, 'Ovvur S Kg, > F^7x^T; Kg, 

[0 0 7 5] if:*^^oyygftUlt 7«; 

0)-SO3R-C:g£*v£E{£^te, R#B&£*tTV^ 
x«^ny>"t?iiijisixrv^a^*S: 1-^8 oft 

#*L<tt, ^l-8^», 

*:M-g, ^^^/u^thg, h!J7/utn^^y7 
/i/** hg& ifS:*»f 5 C t #«C§ 3 0 
[0 0 7 6] KTK, 5£ (1) I^WM^^^? 

-^^ny K, K** 

^ n y K> fcr* (>( yf^^) iM^xx^i^^p * 
K, tf* i?;l/3^|)At'7 (p-h/uoc 

V^/M^K) fcT* (4, 5, 6, 7-fh7t Ko>{ 

/u) i/;l/3^^v?^oJ) K, (i^n^ 
V^^n/u) ^-^i/^nl) K, x^l^fc** 
(^/I'^P^y^S'^xvl') is/VzszLy&i/t o y 
h\ xfl/^^ (iy^?v^v>y*n^:y*^xL-/U) ^ 

n^<^^i/rc-/u) ^^^^i/^njj K, ^yy 

i^y^ni) K, xL^i/>-tfys (4 yf—tv) 
;Vz2-ryj^ s zL^-yyt'* (vfyr^/l/) eyy-^-zU:/ 

x^y-^tr* v*/u*-M0 s ^uyt'x m 
yfx;u) = (p- YtvzLyxjyfc-y 

(4, 5, 6, 7-r h?t Ko-fyrx;u) 

/U-yVi/^-UxvU) e/ypa^jrA^n !J h\ <<v 
y*v t'lir^ (y^nXy^^x^/W7/Vtl/x;l/) 



y#i?=.=.;l,-J?-/Wy# p^i^ SyJtxvl/) 
^i^^^ny h\ (^p^y^i/jcxi 
/U) ^U=xx£j»s;^p y h\ t^Vl/VTs U^/Wy 
^p^V^^n/W) ^/uaspAi^n y h\ 
yfcf* (Sy*?VU^P^V*;*xxi/l/) iy/UxixLy-J* 
^oJK, ^fu>b^ (hy *3-jWy?v<y?V 
xc^/U) ^/Uxi^^^^^n y h\ ^W^f* (fh 

K, tf-yyVX (4 yy*~/U) i//U=i~$JxZ??v y 

h\ t^yyv* (yf xi/w) ^/i^xiy- At'* (h 
U7/vtD^^^/^th) , (4, 

5, 6, 7-fh7t Kn^yfx/V) J**y 

~JV) ^3x^v?^oy K, i/^^^^y 
(i/?w<y?i;^~/u) i/suz2=L$Jxi??v y h\ v 5 

^f/uy!li/vi:7 ( h y t^^y? v<y# 

)V) is;v^~V^yt* x ) K, ^f/i/y])^^ 

(7h7>f/^n^y^yx-/i/) y/^-^i/ 
y*ny h\ v^^^/Vixy l^>tf^ Wyrx/U) 'y)Vzi 

,u) ^3^^^ (hy7/utn^^y^t 

h) , ^f/uyyuyt^ (4, 5, 6, 7-rh? 
t Kp^>fx;b) y;V3i»)A^nJJ K, ^^/W 
y!)uy (i/^n/<y^i;x-/i,-7;i/tM 

xi/p) i/^x^nUF, ^^/v^^xi/ui/y k 
^t*^ Myfx/v) ^nn^A^^py k, ir^ 
(J^/ui/fu^yfi/zL^/u) is/u=2^$j>>i/?vy 

i//W=3^^7i,ai h^r->^n y K, t:*^ & t^/Wyf a 

, t*^ (ol^/Uv/^p^v^^xc^/v) 
•y;i/3xi)A'/^D y K, tf^ O^ni^/Viy^n^: 

/ui^^a^<y^-y^=./u) p y Kv t* 

^ f /V7 p o n'O^ ^xn/l/) y/U^xr) 

i^^oy K, (y*?-A'i/?u'<y?i/=.=.;i>) i/ 

^^-/b) ^a-^y^o y h\ t - ^ (^^/^ 

)V) i?;i/3xj;^pi) K, t*^ (rh7>f/^ 
oxy^^x^) >?/ux7^r>Ai;^p y K, t** 
>^ > ^/U^>^ P^^^ S/inxvU) ^/Hi^^^i/^p 
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£-kS/*ny h\ tr* ( h y y^/t^y/w^p^:^ 

/U**#-!J/l/) y>3^^^D!i h\ fc** (3, 
4-^yfvU#.*#--y/l/) ^/1/^-)^p5 k> 

*:*7*7— /J") y*~ Ki/^o ^y-^i^-zi^/i/ 3 
jvzi^vj* h y y h\ hy* (^7x^/^y7 

tKohy^ (3, 5-s?>^/utr5>^-yA') #u- 
h^ai^A h y y h\ hU* (^7i=;^^ 
y*~ k^v^^^u->^dxj/ 

[0 0 7 7] 413, ±E«*l^*5V>r v V^n^V*^ 

^^U^co-H^fi l , 2-*5£tfi, 3-S&#£ 
4*, ZB&tttti, 2, 3-*5«fctM, 2, 4-H& 

n-„ i s o-, s e c-% t e r t -fc t*<7j>Ht4{fc$r 

[0 0 7 8] *fc, #»WOSC (1) -C**ixS»^ 
«ft^*b4S«iLT, (t e r 
K) (t h7^f^-7)5 y^p^:/^ i/ai^/u) - 
1, 2-x^>^;i/v ? ;V3^i)Ai;^py (te 
r t -7^/UT * K) (7F7^ ^A- 7) 5-> * 

v?m-yu) - i , 2-^^>v?>fyUf L ^>'v^^n y 
K, ( t e r t -^/ur S K) (rF^ fvu- u 5 

y h\ ( t e r t ^ K) (Th7> ^/W- /J 

5 -~>^ pXy^^x^/i/) y^U^^^v^ny 

h\ (tert-^75K) (x h 9*?7U-i? 5 
-^P^^jcn/lO y f-U^/UPr^J^y ^ 

/K (tert-^TSK) h 7 y fvl-- tj 5 
-^^p^V^v?mn;U) y^UV^Vi^y fvK 
( t e r t --fffrT X K) (rF7> f7W 7} 5- > 

*p y h\ ( t e r t-T^vur S K) (<r My^^ 

^nJK, (tert-^7U1 (fF7> 
^/w-7)5-^y*n^*^~/U) ^y^p^y-ry 
^;l/3^|>A^>f/K (t e r t-y*7UT5 K) 

p try x^^V^y^/K (te r t-y^/WTS 
K) (r h 7 ^ f ^- 1) 5-y ^ n ^y ^ i/xr.;u) - 
1, V v?*< jVyfrzi -VJ*i?t fvK (ter 

t-^W; K) (fF7>^-Ji5->^D^y 



(> fvl'T ^ K) (x h 5->^P^y^ 
V K, (y fA7 S K) (fh7^ fvw 77 d 
y h\ (y^ATS K) (7h7^f/w„5-y^.D 
S^^i^K (y fvvr 5K) (fh7> ^/u- 77 5-> 

5-v y* p i/;n - />) y7yf^v?^ciy Ys 
(y fyur ^ K) i>y 3vu (fh7> fvw 7) 5-*> * 

p^y^m^/U) ^^y^P^^Av^^Pp K, 
(xf;V7; K) (r ^7^f/W^5 -v^p^* 

K) (7h7^f^-n5 -S^P^i^^rL/W) - 
y l^yf^ y^^f/K ( t e r t --f^tVT % K) 

^y^A- h7^f/w?7 5-^p^y^^ 

/U) *>7 V^i? p y h\ ( t e r t -T^A-T \ 

K) y^f;i/ (x ^-flS-v^P^^i^x 

y7yy/l^3-iJAv?^P!J h\ (ter t-y 
f-/vr^ K) v-O^v (7h7^;wu5-y^p 

S/S^asJA^y^ (t 
e r t-^f/U7; K) i^y^/> (rh7> 77 5 

(^^^7; K) v^yfvw (7F7>7/V-j)5 
^p^y^^oi^/U) y7yf^yy7x^;K (7x 

^^^7^ K) > f y^vi' (xh^y^/y-T^s ->y- 
(7i^/u/j%^7>r K) v^y^/w (xh^y^/wzjs 

(7x^M^7>f K) v^y^/v Or h 7 y f'vw 77 5- 
y^p^y^^xx^) y^/ixrr^^i^i/^p y 

h\ (2-y h^v-^rc^yyr^ K) i^y^ (7F7 
y^-7j5 -v/^p^v^^oi^/u) v-^^^^vt; 
^py K, ( 4-7;utn7x^7 ^ K) i/y^ 

(7h7^f^-^-y^p^y^v?x^) i^7^- 
f^y^nDK, ((2, 

;u) 7xx^) K) ^yf-/U (x h 7 y f-/^- 7) 5 

-i/^p^^^^j.-/p) r ^ wy^py K> 

(4-y h^ri/7^xiyur^ K) (7^7^^ 
UK,' (7F7^f^-7)5-y^D/<y^e;xx;V) 

y K % 1- ( t e r t -r/^^T X K) -2- (fh7 
y ^Vl'-TjS-v'y* P^V^^xi/V) -l, 1, 2, 

a-fF^f^y^y^y^nDK, 1- u 

e r t-^7; K) -2- (x h 7 y 77 5- 
-y^n^>^^xiyl,) -1, 1, 2, 2-7f7^f 
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J*i?fi a D h\ (t e r t-^f- 
^TS K) -st^-i^ (T- hy/ fvw- t) 5 
*^.x;=./u) ->7>5?/W3 = ^Ai?^f-/K (t e r t 
-^/UTS K) 5?>?tU (^-^n^V^^ain 
yu) i^y^Vv^n UK. (t e r X.-V'ffrT % 
K) Vtf-Jl' (tj5 -i^n^V^xs/U) ->7>-v? 
/U3s7i,^n!J K» (T-y K) 4**^ (7^7 

K, (r=y K) s^fVt' (fh7^f;v-u5 

— v<-y# v'is/w) •>7^/i'3 = 9Ai'^ n y 

[0 0 7 9] ±§5 Ufc«fc ? IE, #H91©«&©fiB# 
(a) ?ft>saffftJM:**tt, £MEtt***:(4i£ffi 

M!fl»tratrWaafc**©»*fco^TH:. fiajx 
(4. E P 0 6 1 7 0 5 2 A (a-n y/<^BB#») 

is-rs^i **wci4 % ^ (o zmmz 
m&rr&ct&zv* «£•#©#*■*, #a-§-<m&a 

[0 0 8 0] $5>{C**WJC*JV>r, '>*<tt2i^ 

±©/&# (c) *rafflfca*1-a::ifc:J:!K 

#a*#aa, #i«*a&&Ai, 

Hm. *SJ£ < «**©^^«a*r(W«W-5 r t # ■]*£ 

A ^h^huy^, Witt, MA. Hff*&&* » 
£%JS3)4&tt, ffaj*3Btt» ^a****. xpxA* 

tt, mmmte. mm'mnw&^mmir^z.t^m^ 

[ 0 0 8 1 ] £LLi££ Ltzi$.& (A) % (B) SO 1 
(C) «r«tf*«W©«HK*ffl^T, *V7-fy**« 

*«WC*5)- (A) , (B) XU«# (C) £fflv> 

*«HtU-Ctt, A#WIEI4, 7*oa«>, 7** 

>s -o^y, 7* 

Kr*>, ff»a<OJMSa«fls*a ; i/^n^tv* 

[008 2] *3S93TJ## (A) , (B.) 

(C) «rffl^to-fr5*iSfet LTIi, 

(A) , (B) . (C) Sr. B£Sfcrt~.#*#J 

*icmAi-z*ms *>&v*aa (a) (b) t 

&& (C) t©««J»^**r***rt^«A+5*ft, 
(A) (C) CO^ftt^fet^ (B) *m 



*\a&&*ft^mxtz>i5m. fcs^ttaa- (a) teg 

a (B) ©ftttiS-g-feififctf (C) *M*fc***rt^ 

[008 3]^ (A) > ^ (B) (C) £ 

©T-(44v^ K^tt^©«aa»4. 0t£l±4V^U & 

tt^icffi \i * 5 ^stt^ft* »mK©»ift& Tosaa** 

(A) , (B) (C) ©Jt*Wt, 

(A) 1 glifcfLT, (B) (40. l~500$y 
*/V©fflSfflTi> (9, iSFtL<l4l~1005y */v©«S 

ll-eSi)*). ^ (c) (4 0. 01-1000 s y*/u© 

$SHT$>t>. «-*t<»40. 0 5~5 0 0 $ y*/U©ffiS 

ffi-ej)«3, $?>{e«-*l< (40. i ~i o o s y^e/w© 

[0 0 8 4] r©4 9 4^-^7-<vs^'fflttiE^fflv^ 
T, KIt3~2 0fflo-tw^yjjit;Sit3~ 

t ia©^-I^7^^t^;H2 C = CHR 21 R 21 
»4«a»6~2 o©r >)-^S-C*)5. ) -C3?fc>$*iS 

fl2*a*fci4aa»4~2 o©aa«, ^«^*/ii4a 

[0085] K^»3~2 0©o-^-V7-cy»4. 0tjx 

14, y°x2 t'uv, i-^t-v. i-^yf>> i--^# 
ty, 4->^-i-<>7 1 v. l-^-^f-v. i - 
1 - Kxir V> 1-Th77tv, l-~3-y- 

V, 5-/^/W-2-y/V^/W^y, fF7-^DKf 
•feV, Stf2-^f/u-l. 4, 5. 8-^*7- 
1, 2, 3, 4, 4a, 5, 8, 8a-t^tKot 
7* ^>«t9 45»A>e>S«n, -«SKC = CHR 
21 (^R 21 l4jK^6~2 0©ry-/WST*>2>o ) 

Ta*>*jxa<k***» «ijxi4, ^^u^Tfct), aa 

S:4~2 0©il^«, »<fttt*fcttaa5?3:^#, ^JX. 
(4. 1, 3-^S?aiV, 1, 4— JV^^V. 1, 

[0 08 6] *%^©tt!g(4, X, x^l^V^m^S 
tfc'ttx^UftaM C = CHR 22 (S;^. R 22 
»4aa*l~l 8©T/^/v£tfcl4^»6~2 0© 

I4a#-Cfc5. ) t?g*?$K5{k^. ^»3~2 0 
©a^u-7-O-, *3«tO : a3!l^4~2 0©iE«*t, t> 

att*fc«:a«s?3i>j:9*6»i»e)a«h.s^*< t 

t iafc«r#*£$*5©fcft*Jfca^3£tiii-e# 
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5 0 

[0087] s:h2 c=chr 22 <3;«k r 

22 f4£3i& 1 - 1 8 ©r ***** fe I4&3H& 6 ~ 2 0 
<DT^-*S-CfcD, T*#*»4iEfMft. 

->?■*- 1 -^vfy, l-^fv, i -fty, 
l-K-xir>, l-x YvT-t's, \-^*c-fr±y. 
i-*?*7*-t>, i-3i'r=-fey, t*-*t/^B^* 

*b^^>, ./*#**>, 5->f/W2-/^ 
**i", tF5-^p K5**i<\ RU t 2-^f-*-l. 
4, 5. 8-i^*/-l, 2, 3, 4, 4a, 5, 
8, 8 a-Jt-^t Fai-7#]s^£>9.tj:Z>mfr'bmti 

it. K*»4-2 0©B«^ dttfltifcttatK^v 

1, 3-7**$*xV\ 1, 4-^V^v ; 3i 
1, 5-^#^-^3i>. 1, 4 — R 

[0 0 8 8] ^l^tiSELfc^y-^-iro&a^- 
l£4 9 > w«*#©**^«HS «:«HI|i WC* 

5 v^ffiE^£^1**tlc::i3^ 

^mWTfcSo 
[00 8 9] S»*S«fci8^Ttt. TfiHtKft*** 

^**»aet uri4, *#»fci4, ^b^v, 

7**V, s<y?y> ~*-y->\ ^7°9>. OrWy, 7 s 

#Hfc7KSi ; =Wn7^ K, *B,»W*vt?>\ v^n 
b pi 9 v*©^b yv{fcftflyK*fc3vn*r*Le>©S£ 

[0 0 9 0] i©i5i, *^«©tu7-{yl^ffitt 
«Srfflv>fc3l-U7-f>©a:^Jj:*J»t5tt«7^-KS 
14, «iltfi«fflia*:9K#feix5#!>^-©«l;KJt 
LTj5fc# (A) # l w t %~ o. 0 0 0 l w r%i 45 
4. 5 KS^*©tt&g£fcSMH-5 r i*H* U\ 
*7tfi£ifi«l4, OlCELh, #;£L<I45 OtW 

±> 4 9ff*U<(46 0"C^±Tfei9, JL-O3 0 0t£l 
T. L<J42 0 0<Ct*T, 4D#*L<J4l OOt 
WT©«SfflTfc5o *-^iE^I4, Sift, «E~3 0 00 
kg/cm 2 , #.£L<(42~2 0 0k g/crr?, 49 
»*L<l45~5 0kg/cn^©^#T-Cfo'5, fi-g- 

r^(4, ie]#5$;, **bw, aasc©v>r^©*jsfeii*j 

[0 0 9 1 ] «8W©*U7-f ^a^ttHCSrH 



a-g-«rSJS*ff©^45 2S;£l±»^^rtf 
4x»4, = *y ▼-»**©»!»£»£» 

Bat. «itf«*3l»i:**«:#aE**5*». &5VM41 
*ffl««r«fl: £*5 r i JC 4 o xsias-r 5 r t #-c£ 
5o 

[0092] 4», #*we»4, tuy^ym^mmm 

14, ±E©i5 4*fi8»«^tt)*U7^>'«-frfc#« 

^■ffltt«t«:. sam^s, aiafi^-ffi. j*tt*4$e© 

* I4#l-g*trt: * v y 4 T * 5 / v£rffl 

^■p&m\zWktZ> r t , *©X£AMHSi4fi© 

[0 0 9 3] 

WfcRW-r*#, *^^»4r^?>^ia«a|irpg^^tu5t> 

©"CttfcVN, X#891«3^TI4, l9 0'Cf2. 16 
k g©ffifiTI-8!l£L;tMFR£M I t U 19 0fC 
2 1. 6kg ©$ffi~Fl£iBl3£ UfcM F R HM I i: "t" 
5. 

[0 0 9 4] ft, ^JSWWS^Txf-uy^g-^flt©** 
ttl4WT©«lc:LTSJ^$H5. in-T^ysim^ 
a] *^^^4i?#? 5 tv^^WV*a^ft:t 5 ©<6^ 
ft©!7 S /i!'^^-e*>5n-T f *^S^a(4 > 
#i|$3 g ^11-7**^4 5 0m 1 KSDXx 1 4 5ttS 
2 3t*rftiPt, «»KJ:0n-f , *> 
ffi»4 9 n-r#VpTigg|5£(i]lK1-5r 
iKJ:D*SLfc. 1 9 0lCfca8»t6 2. 1 6 

k g ffifiT©M F R *L5 * F7>"K*1 2 

0 1 -c 1 i^iBHMia l , 1 ^f&i *»»t -c^sa * -e^?& Lit 

■£&<D¥im&AV 10 0/1 m«T©IS»ai4®^lc4 
[0 0 9 5] 

isiisey 1 1 

[B«ttjftf£^ (A) ©Hiffi ;*»C«*B«Ufc5 
0 Om 1 ©77* = K> ^#-7 % >'2 0 Om 1 ZAtl, $ 

^*T*5 = !7A7 5 !J**trJOjlTaaU 
tepTigjie^rtl^^S/^Atf^ (D) 5 0 5 y***# 

fco 

[0 0 9 6] Sej|C3E^tS^S*Lfc5 0 Om 1 ©7 
7^ = (c^*ir-y2 0 Om 1 fcAiv rtil' JiIE^Hif 
#bHfc*«-v^->7^fi£7T (D) 3 0$y**£* 

^D^^a 0 5 y**t h y >f-*r*$-7-^3 

0 5 V */i'kZtoz.X&#L1tk Z Z>&&<Dit9k®&Vr 
"C, ®#®mtf& (A) &3g£#fc 0 

[oo97i »e>HX:B#tttta^ (a) uatf 
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im^ittd, BKMt&& (A) J* 
ijio. 0 2*/K ^fvuSO. 0 2^;k xf^So. 

0 6*/K T^vUgO. 0 6^fi^Il. 9 1^ 

;±IB©rfc<«UfcH*«IMIWl» (A) 1 
XX ( n -7 i- friz >?vl^S$ i>JL=.;V) 

K2 5-r^f^o*^i:«:^#*^«t""Ca 
£Lfc 0 ^©&S, efe"C*>ofc@flc««Ej*^ (A) ©£ 

[0 0 9 8]-*, ey 
y y h^t mm y^r^u^Ao. 3^y^/u 

i&TJx, S blc 1 — *i?y£6 0 ^ y y y h/uSMlO 
LtCo ^f">^iALT4SSr7 k g/cm 

W yiC, *Kffl*LfcH#«llE*» (A) tt^ (n 

Kt©»£*&2 omgSMwu jtt>^rt^>jas*7 
0<Cfc:±Kf> K£*H»Lfc. 

[0 0 9 9] if-U^&flM&U £H£7 k g 

/cm 2 -G«*)00, 7 0^1^1^170 

/to fi<&J*T«* #y-^-*ritifiu ^^y-^-cft» 
19 0ttMI^0. 8 1 g /i o#-e&9, 

HMI#14. Ig/10»-Cfc^ WO. 92 6 
g/ /cm 3 -?&>9, 2 3tTOf*>^W0.. ll 
*%«T-C*9, **S#0. 30g/cn?tfc^ 
#y^-¥iSfi£g#4 4 O/imtfc^ 10 0/fmKT 

<&»»#y^—*#o. isa%<fc9 fc^&i^^u-y 
-^^rir>^tfi^3 8 g$T#fCo 
[0 10 0] 

[Hffi#J2-4] 35*«l-C#?>ixfcBflc«lt*» 
(A) *fflt\ S^JR{k^«rcoffi3iSUH£ffi4> l- 

£*lRtf*2fc:*-f. 
[0101] ' 
[HJ£#J5] 

[■IMIKA^ (A) oMft] ;JtJk0li&NttK:L 
T, «W«K^»4*«^^*^*A|jt» (D) 

(D) 3 0 ; y Ko ^ f /^>n > 3 o 

^/v££^*-y->&?g2 0 Om 1 *Tfi£U ^ntch 
y V3 0 ^ y^fc/uSriDx.. &fe£tg£fe><tLT 

B#rt#fi 3 g :^B#*»i:Sbl^y^V 
7?/ut/>Z~$J* l 0 S y^e/uSrg&feSitT, E£S# 
jft#<B**:«WL ftfrU B*W*«J*» (A) fcftfc. 



[0 10 2] r©±5lcL-C»61xfcB#ttK*^ 
(A) t»ffuia*«:ni^fctr*, Bfc«8Efig# 
(A) t^^*i/^i*;H:»U, TVUS^** 
#0. 0 5*^ 1X0. 0 2*/K ^fvuSO." 04 
/f^SO. 2 1 */uXt;*ta» 1 . 9 3^#* 

Ote] ±E©^fc<n*UfcB»*fcj«W» (A) lg 
ts Xx ( n --Jf^st vO? S/i^/U) is/is*- 
?a^d y Ki oow^o^i^t^tft 
£tfc 0 &&TfcofcB#ftkJfcjft# (a) ©ft 

[0103]-*, %£K:ttX1Bifc LfcA gffi 1 . 6 y • 

y y h/ui hHy^T^Ss^AO. 3;!i^V 
t*Alx, SbKl-^*tytl 6 0 S V y 5/ hA4S 
fintfcc xfi/yfeiALt4Etr7kg/c 
m 2 -GiU £fiC0&a£6 5^* Lfc 0 h 
^V-^fc," *lCffl*UfcBff«llErt» (A) tXX 

n y K 4: 1 OmgS&aoU jt*>fc3Rl*j0>fiS 

[0 10 4] xfuy^L, iffiS:7k g 

fco «*»t«, #y u *9J-*s&» 

Ufc«, 5 onc-ClftftjRUfco «S£RJC«<0»E* 
fc tt# y ©#3»« »*B* 6 *i4 fc. 5 B£ 
^*,MI#0. 8 4g/l 0#-C*>9, HMItfl 
4. 6g/l0^tfeD, ffiS^O. 9 2 8 g/cn? 
ffcO, 2 3WOf*yW0. 111%«7-C 
fcO, *S£#0. 32g/cn?tfc^ /Ky^-sp 
J&feB&M 8 0 Mmt*)!3, 1 0 0 ji m£XT<V'&Btf D 
v-fiaso. l it%i 9 f>4v^xf uy-^^rt y 

[0 10 5] 

[*ii«6-i i] nmmixnbtiftm^mm^ 
(a) &/bv\ l-^^r-fe m&&mit£®} 

[0 10 6] KTfc«i-rt**:*to 

+. 
Me 

Et i^/l'g 

Bu (n-.iso-4if©*tt#*r*tf) 
(nBuCp)2ZrC12 ; X X (n-^^n^^is 

y;l/D-[)Ay^ d y K 
(nBuMeCp)2ZrC12 ; tT^ (n-^^f/^>^ 

(Me2Cp)2ZrC12 ; XX w<lf 9 
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We2Cp)22r€IZ 


1.00 




1 30 


30 


80 




10 


TIBA 


0.3 


(ln«01ZrCI2 


1.00 




{20 
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CGC 


1.00 




1 20. 


0 


90 





[0 10 8] 
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Eg 








<100j/m 




g/10n 


g/IOta 


g/cm3 
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fft% 
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0.926 


<0.1 
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<0.1 
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